natural powerﬁ

(X

Islay Energy Trust

GUIDANCE FOR
COMMUNITIES ON THE
DEVELOPMENT OF WAVE
AND TIDAL PROJECTS

ISLAY ENERGY TRUST
NATURAL POWER CONBANTS

Report: 1023123 E

eeeeeeeeeeeeeeeeeeeee



Ci( natural power

Client: Islay Energy Trust (IET)
Report
Guidance forGommunitieson the Development ofWave andTidal Projects
Authors Clare Edwards, Dr Ross Halliday, Alan KniRgtter Bentley March 2013
Checked Ruth De Silva 20" March2013
Approved Neil Douglas a" April 2013

Classification PUBLIC

Distribution Islay Energy Trust

DISCLAIMER OF LIABILITY

THIS REPORT IS PREPARED BY US, NATURAL POWER CONSULTANTSISIBY ENERG®UTRWSTY &/ [ L9b¢é 0 ¢h PROVYOINGeG ¢1 9 /[ L9
ADVICE TO COMMUNITIES ON DEVELOPMENT OF WAVE ARDJHUAIS HAS BEEN PREPARED TO PROVIDE GENERAL INFORMATION TO ASSIST THE
CLIENT IN ITS DECISION, AND TO OUTLINE SOME OF THE ISSUES, WHICH SHOULD BE CONSIDERED BY THE CLIENT.HTWS NOT & SUBSTITUBEFQ {

OWN INVESTIGATION AND ANALYSIS. NCOHAISION SHOULD BE TAKEN BASED ON THE CONTENT OF THIS REPORT ALONE.

NOTHING IN THIS REPORT IS INTENDED TO OR SHALL BE DEEMED TO CREATE ANY RIGHT OR BENEFIT IN FAVOUR OF A THIRD PARTY.

IN COMPILING THIS REPORT, WE HAVE RELIED ON INFORMATIONDSISPBYIEBE CLIENT AND BY THIRD PARTIES. WE ACCEPT NO LIABILITY FOR THE
COMPLETENESS AND/OR VERACITY OF THE INFORMATION SUPPLIED TO US, NOR FOR OUR CONCLUSIONS OR RECOMMENDATIONS BASED ON SUCH
INFORMATION SHOULD IT PROVE NOT TO BE COMPLETE OR TRUE.

WE HA¥ BEEN ASKEDAROVIDE GUIDANCE FORMMTIES ON THE DEVELOPMENT OF WAVE AND TIDAL RRGCECFDANCE WITH THE

/[L9b¢Q{ Lb{e¢w!/¢Lhb{ ! { ¢h ¢19 {/ht9 hC ¢IL{ wOthwe¢d 29 | ! +ANbhC /haa9b¢95
MATTERSUT WITH THE SAID SCOPE OF THIS REPORT. IF YOU FEEL THERE ARE ANY MATTERS ON WHICH YOU REQUIRE ADDITIONAL OR MORE DETAILE
ADVICE, WE SHALL BE GLAD TO ASSIST.

WE HEREBY DISCLAIM ANY AND ALL LIABILITY FOR ANY LOSS (INCLUDING WITHOUT LIMITATARNOGECSEMIENTLOSS), INJURY, DAMAGE,

/h{e¢{ !'b5 9 -t9b{9{ 211 ¢{h9+9w 6G[L!.L[L¢,é0 Lb/!ww95 5Lw9/ ¢NTHISTw Lb5Lw9/ ¢,
REPORT EXCEPT AS EXPRESSLY PROVIDED FOR ABOVE.

IN ANY CASE, OUR TOTAL AGGREGAIE Y/IABCONNECTION WITH THE PROVISION OF THIS REPORT (WHETHER BY CONTRACT, UNDER DELICT OR TORT,
BY STATUTE OR OTHERWISE) SHALL BE LIMITED TO THE AGGREGATE OF FEES (EXCLUDING ANY VAT) ACTUALLY PAIDRROWEGNIERT TO US FOR
THIS REPORT

REVISIN HISTORY

Issue Date Changes

A 22" March 2013 Firstdraft for comment

B 29" March 2013 Second draft for comment

C 5™ April 2013 Final for Issue

D 31" May 2013 Amended Case Studies, Forward and minor errors
E o" September 2013 | Minor revisions for publication

Guidance for Communities on the Development of Wave and Tidal Projects: 1023123

Pageii



0/‘\ natural powerﬁ
(2t

o=
Islay Energy Trust

FORRWORD
Guidance for Communities on the Development of Wave and Tidal Energy Projects

Foreword by Fergus Ewing Minister for Energy, Enterprise and Tourism

The Scottish Government is keen to ensure that local communities share in the benefits from our
natural energy resources and we have a strong track record of supporting communities to get
involved in onshore renewables projects.

Scotland is also leadirige way in its spport for and promotion of thevave and tidal energy sector.

But this sector is still in its infancy and, compared to more established technologies like onshore
wind and hydro, it is riskier and more expensive, with any net returns ardyuing in the longer
term.

We are aware however of growing interest from coastal communities to get directly involved in this
area in order to build longerm local sustainability. We recognise this ambition and want to ensure
that our coastal communiteare ready and able to grasp opportunities as the wave and tidal energy
sector develops.

This guidance, funded under our Community and Renewable Energy Scheme (CARES), aims to help
communities to understand the process by which they may identify localinmaenergy
opportunities, and assess the scope for development. The document gives an overview of the tidal
and wave energy technologies and the process and considerations that form part of the feasibility
and predevelopment stages of a scheme. Withoutlenestimatng the scale of the challengé,

provides a template for engagement.

We are at the start of a marine energy revolution and this guidance will help to ensure that our
coastal communities are part of that movement.

E ~

free, impartiai advice to communities, rural businesses and land managers, 0808 808 2288
including support to access grant and loan funding, so that they can benefit
from local renewable energy generation. INDED BY TH ‘
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1. EXECUTIVE SUMMARY

Islay Energy Trust (IENatural PowerConsultantgNatural Powey have produced a guide to assist
coastal communities in the development of wave and tidal projects around Scotland. It has been
fundied from ScottishGovernmentCommunity and Renewable Energy Sche@®RBES

The Scottish Government is committed to the development of community renewable proJédwty.
have clearly stated that theyish to maximise the benefits from renewable energy for ommities,
both in direct energy and financial benefits as well as local regeneration and skills development.

There are a range of potential benefits for communities involved with the development of wave and
tidal developments. These include revenue streams, economic development and development of
local businesses, infrastructure, skills and job creation, commuedhesion and development
precedent. However, acentral difference between community marine energy projects and
conventional commercial developments is the opportunity to secure seoimomic as well as
financial benefits in the eventual operation of goipject.

While using this guide, it is important to understand that the wave and tidal industry is an embryonic
industry with high costs and higher risks in comparison with more conventional types of renewable
energy. While this report is applicable to veaand tidal developments the content as with regards

to community development is biased towards tidal projects

The guide provides advice and recommendations on the process of developing a project from
concept, through a feasibility study, and succesgfgjaining the leases, licences and consents
required. It offers detailed guidance on the topics to consider at feasibility stage and signposts to
publically available information. An overview of the consenting and licensing process is given, as well
asadvice on resource assessment, device selection criteria, finance and fuAdésgtion dedicated

to ports, vessels, supply chain and socioeconomics has been supplied by SeaRoc Ltd.

It is hoped that this guide equips and informs coastal communities who amsidering the
development of, or investment in, a wave or tidal project. While not covering in detail every aspect
of a communitydevelopment, the guide aims tprovide an overview of topics to consider,
investigate and discuss, and a referergection is provided to direct towards other publically
available information sources.

Guidance foCommunities on the Development of Wave and Tidal Projects: 1023123
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2. INTRODUCTION

2.1 Scope

Islay Energy Trust (IENatural PowerConsultantgNatural Powewith funding from SG CARES/e
produced this reporto assst coastalcommuniiesin the development of wave and tidal projects
around Scotland.

The document aims to provide a simple, clearly worded guidance document for coastal community
who are considering the development or investment in a wave or fidaject. It focuses primarily

on the model of community led developments; however some content is also applicable to the
model of community equity investments in wave or tidal schemes.

While using this guidet is important to understandhat the wave ad tidal industry is an embryonic

industry with high costs and higher risks in comparison with more conventional types of renewable
energy.While the wave and tidal industries are commonly grouped as one, there are a humber of

subtle differences Tidal endlH& Kl & GKS o0SySTAG 2F FlLYAE Al NRGE
convergingconsensus on technology, generation predictability aadiersite access (although near

shore wave benefits from this) (ReUK, 20T3)lal energy, at this time, also shows aajes degree

of scalability with a range of device sizes offering access to energy resources in sheltered locations.
Wave energy, by its nature, requires sites located in more exposed locations, necessitating a larger

scale of device and projecWhile thisreport is applicable to wave and tidal developments the
contentas with regards to community developmeistbiased towardsidal projects.

There is a wide range of information available in the public domain providing guidance on
consenting, environmentabsues high level constraints analysad finance This document does

not seek to replicate that advice, rather to clearly sign post the relevant reports and information

sourcesand provide a route to consent applicatidhis recognised that the wawaend tidal industry

is a fast developing one, and information in the public domain may quickly become out of date as
the industry growsPlease note that all website addresses were éastessedn March 2013.

In summary, the document covers the followirgpacts of wave and tidal projects:

1 Sages ofdevelopment ofa wave or tidal projectrom concept to consentcovering key topics
and constraints

Public domaimresources andources of information;

Technology categories;

Socioeconomic,upply chain, vesseand port considerations;

Consideratiorof finance and funding

N =4 —a_a_a

.2 Contributors

2.2.1 Islay Energy TrudiET)

IET is a communigwned charitable company whose purpose is to develop and operate renewable

energy projects for community benefit whilst reducihgd f + @ Q& OF Nb 2y F220LINAY (¢
to pioneer the development of community participation in tidal and wave energy projects, either as

leader or joint venture participant or service provider. In 2008, it completed its owHegargbility

study with the assistance of The Robert Gordon University into tidal energy in the Sound of Islay, and

that led to the agreement for IET to provide local services to Scai@lier Renewables for its

10MW Sound of Islay Tidal Energy Project, which received St@tbvernment consent in 2011,

with deployment of devices scheduled for 2015/16. This will be one of the first arrays of tidal devices

Guidance for Communities on the Development of Wave and Tidal Projects: 1023123
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world-wide. It is now conducting a feasibility study into a commutety tidal project in the seas
around Islay.

2.2.2 Natural Power Consultants

Natural Power (NP) is an independent consultancy with over 15 yearshofige experience of the
onshore and offshore renewable energy development and operationscyife This spansite
prospecting resource assessmerdnd feasibity, through design, consent and construction to
operational asset management.

NP is a pioneer in bringing new technologies, methodologies and best practices to the forefront of
GKS AYRdzaGdNE Ay 2NRSNJ G2 GFO1tS 2dzNJ Ot ASyiaQ Y23

Kay achievements to dateclude

1 250 renewable energy experts, 12 locaioin UK, France and W®vering onshore wind,
offshore wind, wave, tidabiomassand hydro.

1 2,100 MW of dknt projects consented.

9 Construction management on 1,000 MW of wind plant

1 Ongoing operational services on more tHAB00 MW wind farms including00 MW offshore

1 25,000 MW due diligence / resource assessment services

The above has givedP extensive experience within the offshore industry, covering wave, tidal and

wind. We therefore have considerable gerience of feasibility studiegechnology eviews EIA

management, ecology surveys and resource assessnvehitsh can applied to bottsmall scale

marine projects for both community based clients and device develomeswell as large scale

projects

2.2.3 SeaRoc

SeaRoc is a technology developer, margwnsultancy firm and installation contractor which

provides specialist products and services to the l@ffe Renewable Energy Sector. Théfer clients

marine, engineering, quality, health, safety and environment (QHSE) and geographical information
systan (GIS) data managemeexpertise. SeaRoc hasrange of bespoke applications that support

the lifecycle of offshore projects. Theyldress the challenges that the marine environment presents

to project stakeholders which have significant QHSE and comaheimipacts and require
SELISNASYOSR LI yyAy3as YIrylr3aSyYSyid FyR 2yarids 0O2n?

SeaRoc supports a variety of client companies on a wide range of offshore wadand wave
energy projects. Theyhave been involved from site selection through developinend
construction, into operations and maintenance on a large number of UK projects, as well as an
increasing number of North European, North American and Asia Pacific projects.
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3. WAVE AND TIDAANERGY

As a seafaring nation Scotland is surrounded by open watensontially exploitable energy
resource. The most familiar method of energy extraction is through the offshore wind turbine
however the wateiitself contains harvestable energy in the form of wave and tidal energy.

Images used in the following section areurtesy of Aquatic Renewable Energy Technologies (Aqua
RET) and European Marine Energy Centre (EMEC).

3.1 Wave Energy

www.aquaret.com

- - -
Figurel: Winds blowing over the sea generate waves

¢tKS ¢l @S SySNHe Ay {02if !l y R®ailing debteg wikds, wRB dSt 2 LIS
maintain ourwarm climate blowing over the Atlantic and causing the generation of the waves that

daily arrive on our coastlind=igurel. As the best wave resources are located where strong winds

blow across large stretches of open water Scotland has some of the best wave resources in the
world, Figure2. The energy in the waves is held in their height and the distance between their crests

in the form of kinetic and potential energy¥he difference between the top and bottom of the wave

can be used to drive pumps and generators. The difference ue Wemngth can be used foush and
pull fixed objects to in turn generate power

Wave resource
distribution

wyw.aquaret.com
.
d.y)

. @ nigh
’) medium
,) low

) very low

Figure2: Wave energy resources around Europe
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3.2 Wave Technology

Figure3: Attenuator device

3.2.1 OffshoreWave Devices

Offshore wave devices generate power from the relative motion of two or more floating parts
commonly joined by hydraulic rams. As the wave causes one part to move up the other will move
down alternatively pushing and pulling on the hydraulic systdfigure 3. An alternative
configuration, the point absorber, holds one the parts steady by attachment to the seabed or
effective fixed pointFigure4. The height of wave determines the distance that the parts will move
and therefore the potential to move the hydraulic system. Water depths greater than &@m
generally required fothesetypes of system. Offshore devices tend to generate electricity within the
device requiring subsea cables to shore.

Figure4: Point absorber device
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Figure5: Surge wave converter

3.2.2 NearshoreWavedevices

Nearshore devices generate energy from wavesectosshore in less than 20m watdepth. These
devices are commonly fixed to the seabed. The motion of the wave causes the movement of the
device relative to the seabedurge wave converters are based the device being fixed at the
seabed and the to and fro motion of the wave being used to move the floating se€iigure5.
Pressure differential devisaise the heigt/weight of the wave to push down or draw up the devices
floating section located below the water surfadégure6. With nearshoredevices the height of the

wave aml the distance between the peaks cause the devices to drive hydraulic systems. Nearshore
devices can generate electricithrectly or be used to pump fluid to shore under high pressure for
use in a conventional hydrelectrical generator.

Figure6: Pressure differential device
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Figure7: Overtopping device

3.2.3 ShorelineWavedevices

Shoreline devices are built into the shoreline or as part of a breakwater and can be classed as
overtopping or as oscillatingater columns. Overtopping deviceapture part of the wave arriving

at the shoreline in a raised pond to be released through a hetieotric generator Figure 7.
Oscillating water columns are enclosed chambers into which the arriving wave forces air; the
pressurised air being used to turn a generatéigure8.

-~
>3 o

Figure8: Oscillating water olumn

3.2.4 Alternative concepts

In addition to the device categories given above there are several technologies which do not fall
easily within these descriptions. As the wave industry hastoadate, converged o a fixed energy

SEGNI OlA2y YSGK2R Y2NB (SOKyz2t 2 3%®dld bé sohsiiltedd SO2 YS
for a full list of technology categories and dewsanufacturers

! http://www.emec.org.uk/marineenergy/wavedevelopers/
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3.3 Tidal Energy
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www.aquaret.com

Figure9: Tidal elevations generated by the moon and sun and high velocities through channels

This is commonly seen as the daily high and low tide, with large spring tides occurring mmoogha

As large volumes of watgenerateal by the daily tidesnove into and out of the Irish Sea and North
Sea they must pass through channels between our islands or around headkgdse 9 (right
image) As the water is squeezed through these areas it speeds up to a point where the energy can
be captured by bladed turbinegs Scotland is located where the oceans tides must move from the
Atlantic into the North Sea very fast tidal streams are found aro8hdtland, Orkney and Inner
HebridesFigurelO.

. s T
Tidal Stream *, o 7
R = AT
wonagi e
MW, . S oy

FigurelO: Tidal stream resources around Europe
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3.4 Tidal Technology

3.4.1 Horizontal AxisTidal Turbines

Horizontal axis tidal turbines are very similar to existing wind turbines with shorter, stockier blades
and robust towersFigurell.

Figurell: Horizontal axis turbines on seabed piles

The turbines can either be seabed mounted or suspended in the water column (from a floating
structure or moored to the seabed). Devices where some infrastructure penetrates the sea surface
F2NI YFAYGSYyFryOS 2NJ Fa LINI 2F (KS SHhdavelgcBydNA y 3
the tide flowing past the turbine causes a lift force to be generated by the blades; which in profile
look similar to an aircraft wing. The lift forcergerated by the blade causes it to turn. The blades are
attached to a generator which turns to produce electrical power. This power is taken to shore by
means of an electrical cable.

3.4.2 Vertical AxisTidal Turbines

Vertical axis turbines are based on the sdliftforce generated across a blade as described for the
horizontal axis turbine. In this case the generator being turned is typically located at or above the
sea surface with the blades acting like a revolving door.

Guidance for Communities on the Development of Wave and Tidal Projects: 1023123
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Figurel2: Vertical axis tirbines on floating support

3.4.1 Alternative Concepts

As with wave energy technologies the field of tidal energy is constantly producing new device
designs. As such it is recommended that interested parties visit the EMEC Websgain an
overview of all concepts.

2 http://www.emec.org.uk/marineenergy/tidatdevelopers/
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4. CONTEXKFOR WAVE AND TIDAELIELOPMENTS

4.1 National Contextand Support for Community Renewable Energy Developments

Renewable energy development in Scotland has a strong support mechanism and a streamlined
planning franework. UK wide support is evident through wide spread public sector funding focussed

on supporting manufacturers and developers and support for test centres in Orkney (EMEC),
Cornwall (Wave Hub) and north east England (NaREC). The UK Government hasSnmadied cliA (i Q &
commitment to increasing deployment of renewable energy across the UK (DECC, 2011). The wave
and tidal sector has attracted particularly strong support with five RRemewable Obligation
Certificates; refer to Section 9.1 for further informat)@nd increasing investment.

The Scottish Government is committed to the development of community renewable projects and
has set a target of 500MW of communiand locallyowned renewable energy capacity by 2020
(Scottish Government, 2011bfupport toachieve this aim is available in a range of programmes
including CARES, REIF and the Coastal Communitigég¢Jection 9.2)The Scottish Government has
clearly stated that it wishes to maximise the benefits from renewable energy for communities, both
in direct energy and financial benefits as well as local regeneration and skills developnu=sd,
Scottish Planning Policy states:

G¢CKSNE Aa LROSYOGAl F2N) O2YYdzyAGASa yR avlff
ownership of renewable energyojects or to develop their own projects for local benefit. Planning

authorities should support communities and small businesses in developing such initiatives in an
environmentally acceptable way(Scottish Government, 2010)

4.2 Models for Community Involgment

The involvement of local communities in renewable energy projects can provide both financial and
economic development benefits whilst building on the links between the community and the
physical environment around it.

Community involvement in renewdb energy schemes traditionally falls within three categqries
each requiring varying commitment, risk and benefit

1. Community benefit schemesi.e. a private developer provides an annual payment to
communities in the vicinity of the development;

2. Equity shee, i.e. to buy into a project lead by a private develgper
3. Community led developmenise. a project lead byhe community as a full or majority owner

The content of this report focuses on the third model. Analysis undertaken in Shetland on the Viking
Wind Farm (Allan et al, 2008) suggests that positive benefits from community benefit schemes are
modest relative to those that could be secured from any sharedership schemeHowever,
community groups should consider all options available to them to deitex the best fit with their

aims, funding and risk profiles.

It should be noted that although community benefit schemes are common place in the renewables
industry, particularly for onshore wind developments, there is no obligation on developers to offer

such a schemddowever, some funders may require payment of community benefit funds as part of

a project.

A number of case studies apeovided in Appendix 3: Castudies
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4.3 Community Wave and Tidal Energy Projects

There is a strong track record of the atwement of commuries in onshore wind projectsThe
technology is mature, the developmeprocess is welllefined, and costs, revenues and risks are
understood.

In contrast, vave and tidalenergy is at arearly stage of developmeniThe technology istill
evolving, the costs are not clear and the marine environment is more challenging than onshore.
Whilst communitywave and tidalenergy projects have the potential to generatevenue in the
longer term, one of thanain current benefits for a coastal ammunity of nitiating a projectis the
potential for economic development as local businesses become in involved in the development of a
new industry.

4.4 High Level Challenges and Risks

As with anyrenewablesdevelopment the consenting, installation and opation of a wave or tidal
schemehas inherentchallenges which should be considered carefully communities Many of
these challenges reflect the early stage of the industry andiscussed abovthere are other forms

of renewable energy that represeiitss challenging and lower risk opportunities for communities.
At a high levelchallenges in relation to wave and tidal developmarg described iTablel.

Tablel: Challenges for wave and tidal development

Costs Potentially, initially high development costs in comparison with other renew
technologies due to technology development, remote and harsh condition
deployment locations andrid connection.

Technology Availability of accredited and appropriate technologies.

Finance Availability of project finance (i.e. investment secured on income from the proj
given early stage of industry.

Commercial Issues surroundig commercial confidentiality and availability of data at an early st

confidentiality of site development.

Lease and Application for a Crown Estate seabed lease and appropriate lis¢mckeploy.

License/consent

Grid Availability and cost of grid connection.

Operaions Risks and unknowns associated with operational period

Insurance Insurance requirements which may be stringent and expensive

Timescales Timescales from feasibility to operation of a scheme.

While the risks above are common to commercial developers and community groups, acceptable risk
profiles and available mitigation measures may differ (ie access to finance, resources, expert opinion
etc). This report provides further infornteon on some ofthe above risks in the context of a
community wave or tidal development tallow coastal communities to make informed decisions.

4.5 Potential Benefits for Communities

The Scottish Government and its agencies support communities to secure the ownership,
managment and benefits of renewable energy proje¢&cottish Government, 2011bEiven the

risks andchallenges associated with the development of wave and tidal projects, it is important to
highlightthe potential benefitsto a community beyond a simple mddef community benefit, as
discussedn Table2.
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Table2: Potential benefits for communities

Revenue Economic benefit through long term retures investment.

Employment Local jobs and supply chain support (infrastructure, boats, contractors, servicing fal
etc).

Economic Opportunityfor local businesses to develop in a new and growing market.

Development

Indirect Benefits Secondanpenefits suchkas accommodation, services, tourism.etc

Local Resources | Provide an opportunity for communities to capitalise on local resources.

Local Knowledge | Provide an opportunity to utilise significant local knowledge of an area for the bene|
a community ¢a coastal community will have an-depth knowledge of their local lan
and seas, including tidal resource, seabed conditions, fisheries, navigation con
local ecological communities etc which is invaluable to early stages of developmen

Skills development| Development of skills in the local community, both new and transferable

Community Provide a new, sustainable lease of life for coastal communities, and potentié
cohesion increased community cohesion

Development Opportunity to engage with, and influence amustry,and potentially to influence the
precedent development in a way which increases community benefits.

It is clear these benefits should be balanced carefully againstithbenges andsks outlined above
throughout the investigation, feasibility and development stages of a community wave or tidal
project. Indeed, communities may wish to carry out exploratory work, allowing them at an early
stage to communicate their wish for involvement in any future wave @&l tittvelopment once the
industry has matured.

Guidance for Communities on the Development of Wave and Tidal Projects: 1023123
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5. STAGESF DEVELOPMEND CONSENT

5.1 Overview

The lifetime of a renewable energy development can be split into four phases as shbiguriel3.

As illustrated, from conception to commissioning of the device in the water may take five, years
however ths is highly dependent on a range of factors including access to funding, EIA and
consenting timescales, grid connection dates, availability of technology and infrastructure, and long
term economics of the developmeniThe project phases include:

1 Phase 1A/1B: Feasibility assessment, technology assessment, lease application, Envitonmenta
Impact Assessment and application for consent/licence.

1 Phase 2: Investment, device procurement, assembly, site preparation, installation and
commissioning.

1 Phase 30peration and maintenance.
1 Phase 4becommissioning.
Activity

Phase 1A - Feasibility and Lease Proce.l year
Phase 1B - EIA and Consent/Licence -2 years

Phase 2 - Deployment and Commissioning 2 years
Phase 3 - Operation and Maintenance _ _25 years
Phase 4 - Decommissioning lyear

Figurel3: Indicative Ifetime of a wave or tidal project

This section of the guidance document provides a summary of the feasibility and consenting process
(Phase 1A/1B abovethe procesdrom initial conception to consent can be lengtftiiree years or
more), involved and often costhAn overview flow diagram is provided belawFigurel4.

While this guidance focuses on prensent stages;ommunities should considéong term aims of
the project including ownership, construction, operation and maintenance strategies
decommissioningnd financing.
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Feasibility
Assessment

Funding Applications for
further work (application for
Marine Licence, other
consents, EIA and Crown
Estate Lease application)

DECISION MADE:
Site Location
Scale of Development
Preferred technology type

{ The Crown Estate process J

EIA & Licence process: Front End

Scoping, Surveying, Engineering Study
[ Successful award of ] Assessment, Application (FEED)

Agreement for Lease

Successful award of licence
and consents for
development

Construction,
Deployment and
Commissioning

Figurel4: Overview of stage$rom feasibility (Phase 1a) to deployment and commissionifiRhase 2)

5.2 FeasibilityAssessment

5.2.1 Aims of a Feasibility Process

It is recommended that community groups considering a wave or tidal development undertake a
thorough and considereftasibility study at an early stade order tominimiserisks associated whit
development (financial, organisational, technical et).feasibility study, properly documented,
should provide a basis for factual and informed community discussion and decision making. Time
and money spent at this stage can reduce risks and expetesdarahe development process.

The aim of any feasibilitgssessmenshould be tocharacterise the site at a high level including
gatheling information on resource,constraints highlight any showtoppers or high risks, and to
define the site, scale andnabition of the developmentlt should be based on fact and expert
opinion, and upon @mpletion act asa milestoneenabling thecommunityto decide if to progress
further with the scheme or to consider alternativesfdmmation gathered during the feasibility
assessment will alsa sound basis for precreening discussions witegulators any application to
the Crown Estate and subsequent progression through the EIA process.
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Figurel5: Consierations in a feasibility asessment

Much of the nformation for a feasibility assessmertan be gathered from publically available
documents, local knowledge and the expert opinion of professiofédgirel5 provides a summary
of the topics to be considered during feasibility and further information is proviskdw, ordered

of influence on site selectionHowever every site is different anét should be notedthat
considerationghat have been awardettsser weighnhg in the list belowmayactuallycarry aheavy
influencedepending on the site under consideratidhis advisedhat any decision making process
should considerall the aspects belovin combination wibh financial considerationand long term
aims for the scheme

5.2.2 Resource

At a fundamental levelwave and tidal devicerequire a1 energyresource toprovide power;
therefore resource levelsvill drive the feasibility assessmernd have therefore been given highest
weighting The UKpossesses considerablavave and tidal energy resourdeat is well documented
at a regional scaléBERR, 2008yith some of the best resources located off the wastl north
coasts, as shown irFigurel6 and Figurel7 below. Scotland has an estimated 10% of Europe'sevav
power and 25% of tidal power.

Assessment of resource should constitute the first step in the assessment of feasibility of any
project. The size and location of the resource in turn will influence the device selection, scale of
development and the overall pgations of the community developmeniThe resource levels
required for successful commercial deployment will depend on the device design and rating.
Broadly, the minimum tidal stream speed required for a tidal energy deployment is ~6m/s. For wave
deploynment, a minimum of ~20kW/m is requiredt should be noted that resource levels
documented in publically available reports may not have sufficient resolution to detail small pockets
of resource within the overall identified resource area, in particular ptewhich may be suitable

for <IMW scale deployments. Expert opinion should be sought in these instances as well as
gathering of local knowledgé number of publically available resources provide high level resource
maps. These and local navigation chatide tables, sailing pilots should be referred to at the outset

of any project.
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PUBLICALLY AVAILABLE RESOURCES FOR RESOURCE MAPPING

BERR, 2008Atlas of UK Marine Renewable Energy Resources. 2008. ABR#aém resource ang
provides data in GIS format and can be downloaded.

{O02GGAaK 9ESOdziA@SE wnnt o W{ iNprdvied xada od yhas
appropriate and best locations to place wave and tidal devices.

Marine Scotland Science, MWYwSIA 2y £ [ 2 Ol G X, 2nsupport &F tek Fultirg Big
t NPINF YYSET RSGFAfAa FNBlLra 2F {O024fFyRQa &as$s
and tidal energy.

Scottish Government, 208 W{ O2 (G f | YRQ& al NANSGKEtbDIAYA LY
Carbon Trust, June208X W! Y ¢ARFf / dZNNBY (i wSaz2dz2NOS 3

/' T Nb2y ¢NHZAGE hOG wanmuz W'Yy 2| @S SySNHe NJ

In addition to the public documents referenced above there may exist, for specific locations,
academic studies carried out by university departments. Eregiimay be made at University of
Edinburgh, HerriotWatt University, University of Exeter or Environmental Research Institute in the
first instance where they may be directed to the relevanttaats.

® http://www.renewablesatlas.info/

* http://www.scotland.gov.uk/Topics/marine/marineenergy/wave/Wave TidalSEA)

® http://www.scotland.gov.uk/Publications/2010/09/17095123/0

® http://www.scotland.gov.uk/Publications/2011/03/16182005/0

! http://www.carbontrust.com/media/77264/ctc799_uk_tidal ucrent_resource_and_economics.pdf
8 http://www.carbontrust.com/media/202649/ctc81aik-wave-energyresource.pdf
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Figurel6: Average tidal power (BERR, 2068)

° Reproduced from http://www.renewableatlas.info/ © Crown Copyright

Guidance for Communities on the Development of Wave and Tidal Projects: 1023123
Pagel8



)

o=
Islay Energy Trust

natural power

Annual Mean Wave Power - Full Wave Field

Fharestres
—

) N e m x¢

0

Tranrwrms Macoaor
Projection |\ \aa4 U Zee 31 W

16250 000
Scale waar prried A3

Mas Desgred 00 € Freduced by ABPyrer

BERR | miibe ...

Atlas of UK Marine Renewable Energy Resources

Nebes

1 arn of G I and Wast of 120 W recdel ced S @ pprosimnsty S0k
Nods! coll gie appreamately | 30 in ol lother amas

2 Nodwlled wawe datn wil be koo robust o shabiow water |«20m) and
aens of complex Bafrgrelry

3 Wores ci wrw bovend e hourly mode! hirccat walums e T e

& 'l Wove Fiskd Power 2 caloseind wsrg Be summan of
waw pover afrtuted %0 wnd-wyes and rael saTparents

5 Wim powsr s cdoduled for wach horioontsl ywire 2l wine owsd ey
the enespy pesad caosaten (T, )

8 Wewrch 2006, Yerson 20

7. @ Croam capynght, AR nohvis reserved

Mean Wave Power (kW / m of wawe crest)
B oo 201-900
B 100t 1200 B 201300
B < -0 Bl %1-20
B 0200 I 00160
B -0 B s1-100
B 00 S0
B o000 <t
&1 .300
] lara

LK Confinertsl Seedf & Cranns Istings
Termilridd Ses Limds

Figurel7: Averagemean wawe power (BERR, 20d§)

10 Reproduced from http://www.renewableatlas.info/ © Crown Copyright
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5.2.3 Water Depth and Seabed Conditions

The depth of wateand seabed conditionat the potential site will have direct implications for the
type and size of devicthat can be deployed at the sité&Seabed mounted, floating and surface
piercing tidal devices have different requiremengs will offshore andnear shore wave devices.
Clarance may be requitkbetween the seabednd the bottom of the device, or equally between
the sea surface and top of devideor more information on device specifics please rédeBectiont:
Technology Categories

Engineering considerations such as foundation or moorimmgedyi.e. gravity foundations, piled
foundations or mooring systemsihd wave loadindthe forces of storm waves through the water
column on thedevice below)shouldbe taken into accountOther human considerations including
navigation and shipping, recreational sea use and commercial fisheries should be considered
relation to water depth and seabed condition requirements

Water depth informéion can be found on admiralty charts (available from the UK Hydrographic
Office), although care should be takes some charts are based on older survey methods and may
not provide sufficient information through fast flowing tidal races or in nearshooations of
intensive wave activityOther sources of informatioare provided below.

PUBLICALLY AVAILABLE RESOURCB&AFBER DEPTH AND SEABED CONDITIONS

Marine Scotland Science, 2G National Marine Plan interactive (NMBi)The tool allows viewin
of different types of information and where appropriate, links have been provided to the re
parts of Scotland's Marine Atlas where the information is discussed in more detail.

Marine Scotland Science, 201arine Scotland Interactive (MSf)provides acess to spatial dat
held by Marine Scotland, including survey and monitoring work.

5.2.4 Grid

The sandard approach is to connect renewable energy generation to the national Brajects
would be connected in such a way that electricity generated by the wave or tidal turbines is allowed
on to the national grid in a controlled mannétermission to connect to the grid is a highly regulated
process and need to ensure due process, time and funddace.It may be possible to look at
options for supplying local energy requiremeits well butit would need development work asis

not the norm. At an early stage there is aed to assess options and apply for grid connection
through the organisabns who manage the gridThe first key contacts irScotlandare two
Distribution Network Operators (DNO): SP Energy Networks and Scottish and Southern(E8E)gy
SSE operate areas of Scotland to the north of Glasgow and Perth, with SP Energy Neteratksjo

the south of Scotland.

Typically large projects (above approx 40MW) will be connected to the transmission network (at
132kV or higher) and smaller projects to the distribution network (typically at 33kV or lower). Small
scale projects (i.e. <IMVWWay be able to connect to a small local private network. As a general rule,
projects of more than 8MW capacity would require connection into at least the 33kV network.

The Scottish grid infrastructure is at full capacity in many places and connectioreaxf@eneration
can have a long lead time to become operational. The availability of a grid connection for a
community project may have significant implications on aspiration timescales.

There are a number of routes than can be followed in assessingableugrid connection:

1 http://www.scotland.gov.uk/Topics/marine/seamanagement/nmpihome
12 http://www.scotland.gov.uk/Topics/marine/science/MSlInteractive
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1 Grid feasibility study undertaken by specialist electrical consultgribys can take typically-8
weeks to complete. It is based on consultancy knowledge and publicly available information.

1 Grid feasibility study undertaken by DNGhis can take 22 months to complete. It is based on
DNO network knowledge and publically available information.

1 Grid application to DNQ this can take up to 3 months to receive a connection offer based on
the most economical connection option.

Only a gid application reserves a place in the queue for connecting to the grid. In other words if a
study is undertaken that identifies capacity, when an application is submitted the capacity identified
may have been allocated to another project.

Once a conneatin offer is made there will typically be three months to accept the offer. Accepting
the offer involves paying part or all of the estimated connection costs. The amount to be paid can
vary with the estimated time to complete the grid works and the ovecalst of connection.
Connection with a higher cost (typically above £250k) and connection dates more than 12 months in
advance usually allow for stage payments to be made, this should be discussed with the DNO when
an offer has been received.

Connection cas and timescales vary with factors such as:

9 Size of proposed development;
1 Connection voltage of the development;
9 Distance between development and connection point.

PUBLICALLY AVAILABLE RESOURCERIEBOR

I 2YYdzyAGié 9ySNHe {O02iflyR [GR® HaAamMmMd W/ 2V
advice on community renewables including grid options.

Energy Network Association webst& | & | f Ay 1 G{'2which canmh&pidestify fhyic
applicaton route should be followed.

5.2.5 Ecological Designations

A large portion of Scotlant important for natural heritage and wildlife conservatiorhere are
many sitesand habitats/specieslesignated at either a local, national attérnational level for a
variety of ecological interestdiRenewable energy projects will, in general, be supported by the
planning authorities while ensuring potential ecological effects have been considered during all
stages of the development.

The interaction of a designated siand a potential wave or tidal scheme will depend on a number of
factors. These include

1 the distance between the desigrest areaand proposed site,

1 the qualifying featureqi.e. the species and/or habitats for which the area is protectaak)
conservatbn objectivedi.e. long terms aims for the species and/or habitaasil

i the type and scale of device.

' http://www.energynetworks.org/electricity/engineering/distributedeneration/distributed
generation.html
14http://WWW.energynetworks.org/modx/assets/fiIes/eIectricity/engineering/distributed%ZOQeneration/\]
an%202013/Way%20in%20820decision%20tree%2620Jan2013.pdf
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Location of a proposed site close to, or in, a designated area will likely result in increased timescales
and costs associated with ecological surveyks and assessment. It may also increase the risk of
not successfully gaining planning consent for a development.

As well as interaction with offshore designationashore designations should also be considered, as
these may impact on the location andrsey requirements of onshore infrastructusuch as areas

of protected habitat, breeding bird areas, protected mammal$)e mainconsiderationspertinent

to Scotlandare detailed below.

Key organisations to engage with at an early stage include SNB, RS8& nature interest groups
who may have relevant data sets for future stages of the development.

Designations of International Importance

9 Special Areas of Conservation (S&&assified for habitats or species other than birds.
1 Special Ratection Aeas (SPY notified for important populations of birds

The above are part of thEatura 2000network of sites whichs a European network of protected
sites which represent areas of the higheatlue for natural habitats and species of plants and
animals They are designated under European legislation, the Habitats and Birds DireEtives.
further information please refer to the data sources listed below.

1 RamsarSites: Designated under the Convention on Wetlands of International Importance,
areintendedto protect waterfowl habitat and wetland conservation.

Considerations of National Importance

1 Marine Protected Areas (MPAunder consideration by the Scottish Government

1 National Nature Reserves (NNRfjor the conservation of habitats armgpecies of national and
international significance

9 Sites of Special Scientific Interest (SEHK) ¢ national network of areas considered to best
represent natural heritage, designated under UK and Scottish law.

1 UK Biodiversity Action Plan (UKBAP)

1 Priority Marine Features (PMFS) habitats and species considered to be marine nature
conservation priorities in Scottish Waters.

Consideration should also be given to sites of local nature conservation interest, usually available
through the local authority deslopment plan, and Local Biodiversity Action Plan habitats and
species (LBAP). These local designations may influence onshore grid connection and infrastructure
requirements.

5.2.6 SACs and SPAs

Associated with each designated site will be a list of qualify@agufes (i.e. the species and/or
habitats for which the area is protectednd conservation objective@.e. long terms aims for the
species and/or habitats)

The Conservation of Natural Habitats and Wild Flora and Fauna 1992 (Habitats Directive) affords
protection to these sites with the aim of maintaining or restoring natural habitats and wild species

(as listed on Annexes) to a Favourable Conservation Status (FCS). The Habitats Directive has been
transposed into Scottish law in territorial waters (with’2 nm) withthe Conservation (Natural
Habitats, &c.) Regulations 1994 (as amended in Scotl&ndvn as the Habitat Regulatioredin

offshore waters (out with 12nm) vidghe Offshore Marine Conservation (Natural Habitats,
&c.)Regulations 200
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5.2.7 Specie$rotection

The above Directive also provides strict protection to species listed on Annex IV of the Directive with
all of these species whose natural range includes UK waters being known as European Protected
Species (EPS). The full list of EPS occurritigei UK can be found on the relevant countryside
agencies websites. These will require careful considerationatioa to any potential project.

The Marine (Scotland) Act 2010 replaces the Conservation of Seals Act, 1970 in Scottish waters.
Under Part &®f the new act, it is an offence to kill, injure or take a seal at any time of year, except to
alleviate suffering or where a licence has been issued to do so by Marine Scotland. Under the Act is it
also an offence to harass seals at haut sites.

PUBICALLY AVAILABLE RESOURCES ON ECOLOGICAL DESIGNATIONS

Scottish Executive, 2007, Strategic Environmental Assessment”(PEAjdes information or]
protected sites and species around Scotland.

Natura Sites in Scotland, SNH BooKiet
{ bl 6 S0 LI ISy {WENSEAPNSDIiF G A 2 VWb I5BRAAYE (8 &

Marine Scotland Scienc2012a WNational Marine Plan interactive (NM?‘?i)The tool allows viewin
of different types of information and where appropriate, links have beenvided to the related
parts of Scotland's Marine Atlas where the information is discussed in more detail.

Marine Scotland Science. 2012Klarine Scotland Interactive (MSfprovides access to spatial d&
held by Marine Scotland, including survey ananitoring work.

5.2.8 Human Environment

Considerations should bgivento other seaand coastalisers and their interaction with potential
wave or tidal schemeDifferent users will haveéhe capacityfor varying levels of constrdiron a
potential site, for example restricting site and device type or increasing survey and assessment
requirements at a later stage (be that EIA, construction or operatibrfprmation should be
gatheredon the topics below and comments are provided angmtial key effects to be considered

1 MOD use of the site and surrounding areas. for submarine and naval training, passage to
other training areas etcTemporary disruptions possible during construction and long term
disruption (operations)possibé if the site is located close to or within a practice or exercise
area. In general, consultation with the MOD at an early stage is recommended to identify
potential interactions.

1 Shipping and avigation Potential effects both during construction and oagons include
increased journey times and distances, displacement of shipping density in constrained areas,
reduced access to ports and harbours, collision risk, reduced visibility and increased complexity
of search and rescue operatianEffects such asollision riskwill depend on the device type,
depth of water and clearance distances above the deviEesly consultation with relevant

1o http://www.scotland.gov.uk/Topics/marine/marineenergy/wave/WaveTidalSEA

18 http:/www.snh.gov.uk/docs/C248050. pdf

" http://www.snh.gov.uk/publicationsdata-and-research/snhinformation-service/

'8 http://www.snh.gov.uk/protectingscotlandsnature/protected-areas/internationaldesignations/
% http://www.snh.gov.uk/protectingscotlandsnature/protected-areas/nationaldesignations/

20 http://www.scotland.gov.uk/Topics/marine/seamanagement/nmpihome

2 http://www.scotland.gov.uk/Topics/marine/science/MSlInteractive
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stakeholders is recommended and a Navigation Risk Assessment is likely to be required as part

of any applicationCumuative issues should also be considered.

1 Recreational use of the sea and coastl{he. diving, walking, fishing, sailin@otential effects
during installation include disturbance from increased noise, access restrictions and increased
transport vessed and vehicles. Landscape, seascape and visual amenity may be affected during
operations.In general these potential effects can be mitigated by careful site selection, design,
construction methodologies and local consultation.

1 Commercial fisheriesPotertial effects vary dependent on the type of commercial fisheries,
however could include disturbance on fishing groufids. unable to safely aces areas due to
devices)and increased pressure oalternative fishing grounds. Effects on species include
disturbance ofsediments and underwater noisMlitigation measures will depend heavily on the
scale and type of local fisheriemnd may include site design and construction methods.

1 Infrastructure (iegaspipelines,electricity cables etc) Location ofdevices on or close to known
pipelines and cables should be avoided during the design sRaential effects may be direct
damage caused by physical interaction or reduced access to existing infrastructure for
maintenance and repair activities.

1 Marine and coastalarchaeology, includinghipwrecks Known archaeological features should be
avoided during the design stagéonsideration should be given ¢onstruction methodsuch as
piling, dredging, placing mictures on the seabed andabling laying opetions such as
trenching. Grid connection routes should consider coastal and onshore cultural hefitage
listed buildings, scheduled ancient monuments eteith regard to both direct disturbance and
effects on the setting of historic features.

1 Dredgng and dumping areasThese areas have potential to include contaminated sediments
and disturbance should be avoided. Other potential affects include disruption to vessels
transitingto these areagjourney lengths and times)

1 Landscape, seascape and viscansiderations Note should be taken of any national or local
designations (National Parks, Areas of Outstanding Natural Beautyamdcproximity o the
proposed site. Potential feects can include visual impacts from key views (vantage points,
tourist attractions, roads and footpaths) and effects on the context and characteristics of the
land or seascape. These effects can be mitigated by device choice and catefand
infrastructuredesign.

PUR.ICALLY AVAILABLE RESOURCES ON HUMAN ENVIORNMENT
Admiralty charts (available from the UK Hydrographic Office).

Marine Coastguard Agency (MCA) Marine Guidance Note "Offshore Renewable Energy Insta
Guidance on UK Navigational Practice, Safety and Emergency Responsédssues"

Marine Scotland Science, PO, Regional Locational Guidance, in support of the Saltire
t NEINI YYSS RSGFIAfTA INBFa 2F {024t yRQa 4&aSs
and tidal energynd constraints to be considered

Marine Scotland Science. 201NationalMarine Plan interactive (NMBi) The tool allows viewin

of different types of information and where appropriate, links have been provided to the re
parts of Scotland's Marine Atlas where the information is discussed in more detail.

Marine Scotland $ence. 2012bMarine Scotland Interactive (MS1provides access to spatial dg
held by Marine Scotland, including survey and monitoring work.

2 http://www.dft.gov.uk/mca/mcgamnotice.htm?textobjid=0BD60265A97A9E 76
2 http://www.scotland.gov.uk/Topics/marine/seamanagement/nmpihome
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Maritime Dat&, is an online GIS System which displays and allows download of maritime d
the entire UKC8osted by DECC. The site is intended to provide a portal for interested part
obtain an understanding of the maritime environment around the UK.

Ordnance Survey maps.

PASTMA®, a mapenabled query system for Scottish national and regional archagabgnd
architectural datasets.

Scottish Executive, 2007, Strategic Environmental Assessment’(PEAjdes information o
protected sites and species around Scotland.

{O02GGA4AK D2@SNYYSyGZ uwanmmlz {02if | yRePadls
an assessment of the condition of Scotland's seas, based on scientific evidence from dj
FylrfeaAira FyR &adzZJI2NISR o0& SELISNI 2dzRISYSYy,
seas.

5.2.9 Suyply Chain, Ports & &tbours and Socioeconongc

An important benefit for any coastal community wave or tidal development, is the associated
socioeconomic benefits, and opportunities for the local industry to be involved in any development.
Consideration shoulde made of the local infrastructure fatis, including port facilities and supply
chainat an early stageA central difference between community energy projects and conventional
commercial developments is the opportunity to secure sagonomic benefits for the local
community, and this faadr may influence the aims and vision of any community development

At feasibility stage, consideration should be given to existing ports, vessels and infrastructure
available locally and any existing plans or investment for the facilitiesal companiesvith
opportunities to support site surveys and investigations as well asstouction or long term
operation and maintenancsupply chairshould beconsidered in detail

For further discussion please refer Section7: SupplyChain, Vessel and Port Caleiationsand
Section 8: Socioeconomic Considerations.

5.3 FurtherTechnicalAssessments

Following initial feasibility assessmenis recommended that the resource available at the potential

site is examined in greater detail than that available in public documents. As level of energy available
is critical to the success of the project this should be prioritised before any other krgks lof
expenditure.

5.3.1 In Water Measurements

Direct measurement of the wave/tidal resource is generally carried out through the deployment of
measurement equipment over a periazhe month (tide) toone year (wave). With tidal projects
capturingone month of data allows for further analysis to generasegood representation of the
expected available energy on site. Thae year record for wave projects allows for seasonal
variation to be estimatedMeasurements will require the use of a small work boats tpldg and
retrieve the equipment. As an alternative for tidal energy projects &&4dr deployment may be

* http://www.scotland.gov.uk/Topics/marine/science/MSInteractive

% www.maritimedata.co.uk

* http:/fjura.rcahms.gov.uk/PASTMAP/start.jsp

o http://www.scotland.gov.uk/Topics/marine/marineeneygwave/WaveTidalSEA
2 http://www.scotland.gov.uk/Topics/marine/science/atlas
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considered; however as much of the costs is in the hire of vessels and personragl theonly
marginally cheaper. Due to the exteaf monitoring required for wave energy projects it may be
more cost effective to consider numerical modellirggction5.3.2 of the site prior to irwater
measurement.

5.3.2 Numerical Modelling

Many of the publically available resource documenstzased on the numerical modelling of wave
and tidal conditions rather than reaforld measurements. While measuring wave and tidal energy
gives an accurate representation of the site; for eximetion of large areas, particularly when
searching for a development site, numerical models must be used to give spatial coverage.

In the case of tidal energy the velocity of the tidal race can change rapidly between different areas of
a sound or channelThe numerical model can be checked against the modelled data to ensure its
accuracy then used to estimate the energy at other locations; which can then be ground truthed
with further measurements. In the case of < 1MW consistinfivefto sixsmaller deices numerical
modelling may not be necessary.

As noted in Sectioh.3.1above, numerical modelling for wave energy projects may be a more cost
effective approachd direct measurement if the area to be considered is large or the bathymetry
changes rapidly in waters of less than 20%s.with tidal energy models the measured wave data is
used to check the accuracy of the numerical model.

5.3.3 Initial Engineering Study

Hanng reached satisfaction than exploitable resource exists on site it is recommended that initial
engineering studies, Front End Engineering Design (FEED) Study be carried out. This is a high level
design study that takes a selection of, possibly genedievice designs and determines the
mechanical loads that they will be placed under and uses this to create a design envelope into which

a potential device design will need to fit. This can be used to narrow technology designs when
submitted to manufactures and to inform the parameters of any subsequent envir@amial
surveying and assessment.

5.3.4 Bathymetry Surveys

Depending on the location of the potential project bathymetry data may already exist in a useable
format. However, as tidal races and high energyvavsites are difficult to survey bathymetry data as
used to create UKHO navigation charts may be old and/or incomplete. For large areas bathymetry
surveys may be expensive to carry out and the area to survey should be restricted to as small an area
as pratically possible. An alternative at an early project stage may be to ask local fishermen and
leisure sailors if they record depths from-board equipment. While not as accurate as professional
survey data it may allow for the relatieecuracy of chartedata to be tested.

5.3.5 Geophysical andeotechnical surveys

The level ofjeophysical andeotechnical surveying (investigation of the seabed and rock structure)
will be determined by the type of technology to be installed; and in some cases may determine
which technology can be installed. Each device foundation will have its own requirerhahtsili

need investigation of the seabed and may require the drilling of boreholes to test rock strength for
the fixing of bolts or pileslt is also sometimes possible to gather ardication of seabed
characteristics from benthic surveys carried outdaplogical purposes.
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5.4 Consentinglicensingand Lease Arrangements

This section intends to inform community groups of the policies, processes and key consultees that
require consideration, in order to achieve the necessary permissions. As detailed bedwes,a
several public documents and guides providing advice and information on each process.

5.4.1 Required Brmissions and/or Licences
A wave or tidal deployment will requiane, more or all othe following permissioficences

1 Marine Licence(regulator is Mirine Scotlandthrough the Marine Licensing and Operations
Team. Jurisdiction extends up to mean high water springs (MHWS)

1 Agreement for Leas® use the seabedyfanted byThe Crown EstajeJurisdiction extends up to
mean high water springs.

1 Section 36 consent fequired if over 1IMWtotal generating capacijyunder Section 36 of the
Electricity Act 1989 (regulator is the Scottish Ministers);

1 Town and Country planning permissi(mregulator is the Local Planning Authorifgy onshore
elements Jurisdictiorextends down to mean low water springs (MLWS)

1 European Protected Species licence to disturb (competent authority will be the appropriate
regulatory authority i.e. Marine Scotland or Local Planning Authrity

9 If activities are proposed within a loda&rbourauthority aWorks Licencenay be required (the
competent authority will be the Local Harbooir PortAuthority).

5.4.2 Policy Framework

Coastal and marine developments are licensable activities which are administered by Marine
Scotland on behalf of th&cottish Government, under the provisions of the Marine (Scotland) Act

2010. Along with this Act, the UK Marine and Coastal Access Act 2009 provides a framework for
YENRYS YIFEylF3SYSyido alNAyS {O2GtlyRQa [AGD&8yaAy3d ¢
of the Scottish Ministers.

Marine planning documents include:

I UK Marine Policy Statement: created and adopted by the UK and devolved administrations to
facilitate integrated approach to marine planning.

T Scottish National Marine Planc@tish MinisttNBR Q L2 f A OASa FT2NJ GKS adzadl
{ 020Gt yRQ& & 3cgianal blghng Brash RcBitish Marine Regiohave been
established.

1 Scottish Regional Marine Plans: inform marine licensing and other decision making functions.
These are produced on a regional basis across 11 marine regions as stiogurets.

9 Strategic Environmental Assessment (SEA) for Marine Renew@iettish Executive, 2007)
examines the environmental effects of developing wave and tidal power and informs the
{O02G0GAaK D2@SNYyYSyidiQa adNIraGS3e F2NI 61 @S |yR (A
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Figurel8: Boundaries of Scottish marine regis (Marine Scotland, 2012)

Projects will require both a Marine Licence to consent the offshore activities up to mean high water
springs (MHWS) and planning permission under the Town and Country Planning (Scotland) Act
1997, for the onshore workdown to mean low water springs (MLEY.

A wave or tidal generating station of over 1MW will require consent under Section 36 (s36) of the
Electricity Act 1989

The EU Council Directive 85/337/EEC requires an Environmental Impact Assessment (EIA) to be
carried out br certain plans or projects, a requirement which has been transposed into Scottish law
by Electricity Works (Environmental Impact Assessment) (Scotland) Regulationd)2d@e these
regulations Scottish Ministers are required to consider whether any s for an offshore
renewable energy device is likely to have a significant effect on the environment. The regulations
were amended in 2008 by the Electricity Works (Environmental Impact Assessment) (Scotland)

Guidance for Communities on the Development of Wave and Tidal Projects: 1023123
Page28










































































































































